Oncogenes conferring metastatic potential induce increased branching of Asn-linked oligosaccharides in rat2 fibroblasts.
Increased -GlcNA beta-6 Man alpha 1-6 Man beta 1- branching of Asn-linked oligosaccharides has been observed in a number of rodent and human tumor cell lines and the structures have been correlated with enhanced metastatic potential of murine tumor cells. Here we have compared the malignant potential and levels of beta 1-6-branched oligosaccharides in rat 2 fibroblast transfected with the cytoplasmic tyrosine kinase v-fps/fes, the activated GTPase T24 H-ras, and the nuclear oncogene c-myc. Rat2 cells transfected with activated c-myc were non-tumorigenic in nude mice and did not show elevated levels of beta 1-6 branched oligosaccarides, whereas transfectants carrying H-ras or v-fps were tumorigenic and generally exhibited metastatic potential which was associated with increased beta 1-6 branching. Enhanced expression of beta 1-6 branched oligosaccharides did not correlate with increased ratios of UDP-HexNAc to UDP-Hex, but was accompanied by elevated GlcNAc-transferase V activity, increased sensitivity of the cells to the toxic effects of leukoagglutinin, and an altered intracellular distribution of beta 1-6-branched oligosaccharides as visualized by fluorescent lectin staining. These results provide information on the quantitative and qualitative relationships between oncogene expression and cellular glycosylation and suggest that the ability of an oncogene to confer metastatic potential may be related to its ability to induce increased branching of Asn-linked oligosaccharides.